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®  A  machine  for  spreading  material. 

@  A  machine  for  spreading  material,  in  particular 
granular  and/or  pulverulent  material  such  as  fertilizer. 
The  machine  comprises  a  frame  (1),  a  hopper  (8) 
and  at  least  one  spreading  member  (13).  The  ma- 
chine  includes  a  measuring  device  (127  to  131)  by 
means  of  which  the  distribution  of  the  material 
through  the  spread  pattern  (150)  over  which  it  is 
spread  by  the  spreading  member  can  be  measured, 
the  result  of  which  measurement  being  displayable 
on  a  display  device  (175).  The  .distribution  of  the 
feed  of  material  to  the  spreading  member  (13)  is 
adjustable  so  that  in  one  position  more  material  is 
fed  in  the  centre  of  the  feed  region  of  the  material  to 
the  spreading  member  than  in  another  position.  The 
spreading  member  (13)  may  be  drivable  optionally  in 
one  of  at  least  two  different  speeds.  The  spreading 

^member  (13)  may  be  adjustable  such  that  the 
"spreading  member  is  optionally  positionable  in  one 
If}  of  at  least  two  different  positions  enclosing  different 
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angles  with  the  surface  to  be  spread. 
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 ̂ MACHINE  FOR  SPREADING  MATERIAL 

The  invention  relates  to  a  machine  for  spread- 
ng  material,  in  particular  granular  and/or  pulveru- 
ent  material  such  as  fertilizer,  which  machine  com- 
)rises  a  frame,  a  hopper  and  at  least  one  drivable 
spreading  member. 

It  is  an  object  of  the  invention  to  provide  a 
nachine  of  the  above  type,  by  means  of  which  the 
spread  of  material  can  be  controlled  in  an  advanta- 
geous  manner. 

According  to  an  embodiment  of  the  invention, 
he  machine  includes  a  measuring  device  by 
neans  of  which  the  distribution  of  the  material 
hrough  the  spread  pattern  over  which  it  is  spread 
}y  the  spreading  member  can  be  measured,  the 
•esults  of  the  measurement  being  displayable  on  a 
display  device. 

Using  the  machine  according  to  the  invention, 
:he  material  can  be  fed  to  the  spreading  member 
with  such  a  distribution  that  the  distribution  through 
:he  spread  pattern  whereover  the  material  is  spread 
Dy  the  spreading  member  can  be  controlled.  This 
s  e.g.  of  particular  importance  when  the  spreading 
nember  is  optionally  adjustable  to  one  of  at  least 
:wo  different  positions  relative  to  the  surface  area 
:o  be  spread,  there  being  enclosed  in  the  one 
Dosition  a  wider  angle  with  the  said  surface  area 
ihan  in  the  other  position.  For  example,  in  the  one 
oosition,  the  spreading  member  may  be  arranged 
oarallel  to  the  surface  area  to  be  spread,  i.e.  en- 
dose  an  angle  of  0°  with  the  said  surface  area, 
and  in  the  other  position  it  may  enclose  an  angle  of 
some  degrees,  e.g.  5°,  therewith.  In  this  situation, 
in  the  one  position  the  material  will  land  on  the 
surface  at  least  approximately  in  accordance  with  a 
section  of  a  circle  around  the  rotational  axis  of  the 
spreading  member  and  in  the  other  position  in 
accordance  with  a  section  of  an  ellipse.  The  dis- 
tribution  of  the  material  through  the  spread  pattern 
can  then  be  adapted  thereto. 

In  a  further  embodiment  according  to  the  in- 
vention,  the  machine  includes  at  least  two  measur- 
ing  members  by  means  of  which  the  spread  of  the 
material  by  the  spreader  member  can  be  mea- 
sured,  the  said  measuring  members  being  con- 
nected  to  a  display  device  and  their  measuring 
result  being  displayed  on  the  said  display  device  in 
such  a  manner  that  it  is  visible  to  the  driver  of  the 
machine.  Thus,  the  driver  of  the  machine  can  ad- 
vantageously  check  the  spread  of  the  material  dur- 
ing  operation.  If  necessary,  the  driver  can  adjust 
the  setting  of  the  machine  on  the  basis  of  the  data 
available.  Thus,  in  dependence  on  the  data  dis- 
played  on  the  display  device,  the  operator  can 
adjust  from  his  seat  e.g.  the  working  width 
whereover  the  material  is  spread  by  the  machine 

and/or  check  and,  it  necessary,  adjust  tne  quantity 
of  material  spread  per  hectare.  Also,  it  can  be 
checked  whether  the  material  is  distributed  uni- 
formly  and,  if  so  desired,  is  spread  appropriately 

5  on  either  side  of  the  machine.  When  the  display 
device  is  provided  with  an  automatic  control  for 
setting  the  various  values,  it  can  be  checked  there- 
on  whether  all  this  is  effected  as  required  and  no 
disturbances  occur.  When  the  display  device  does 

to  not  operate  an  automatic  control,  the  driver  can 
adjust  manually  the  various  control  members  of  the 
machine  in  dependence  on  the  indications  dis- 
played  on  the  display  device,  so  that  the  material 
can  be  spread  according  to  the  requirements. 

\5  In  accordance  with  an  advantageous  embodi- 
ment  of  the  machine  according  to  the  invention,  the 
control  of  the  quantity  can  be  adjusted  to  advan- 
tage  when  the  machine  comprises  a  measuring 
device  for  weighing  the  quantity  of  material  con- 

10  tained  in  the  hopper,  the  said  measuring  device 
being  arranged  between  at  least  a  part  of  the 
hopper  and  the  frame  of  the  machine. 

The  working  width  of  the  machine  can  be  set 
advantageously  when  the  spreading  member  is 

25  drivable  via  a  friction  wheel  co-operating  therewith, 
which  friction  wheel  can  optionally  be  arranged  at 
one  of  at  least  two  different  distances  from  the 
rotational  axis  of  the  spreading  member  for  option- 
ally  setting  one  of  at  least  two  different  speeds  of 

30  revolution  thereof. 
According  to  a  further  embodiment  of  the  in- 

vention,  the  machine  includes  means  for  influenc- 
ing  the  spread  pattern  in  such  a  manner  that  the 
machine  produces  a  satisfactory  spread  pattern. 

35  In  accordance  with  a  still  further  embodiment 
of  the  invention,  an  advantageous  machine  is  ob- 
tained  when  the  spreading  member  is  drivable 
about  an  upwardly  extending  rotational  axis  for 
spreading  the  material  and  the  spreading  member 

40  is  tiltable  such  that  it  is  optionally  adjustable  to  one 
of  at  least  two  positions,  in  which  one  position, 
during  operation  of  the  machine,  it  is  arranged  with 
a  downward  slope  in  the  direction  wherein  the 
material  is  spread  and  in  which  other  position  it  is 

45  located  parallel  to  the  surface  area  to  be  spread, 
the  feed  of  material  to  the  spreading  member, 
during  operation,  being  effected  eccentrically  rela- 
tive  to  the  rotational  axis  of  the  spreading  member 
and  through  an  angle  thereabout  and  being  control- 

so  lable  in  its  distribution  thereabout. 
An  advantageous  embodiment  of  the  machine 

according  to  the  invention  is  obtained  when  the 
distribution  of  the  feed  of  material  to  the  spreading 
member  is  adjustable  in  at  least  two  different  posi- 
tions,  so  that  in  the  one  position  there  is  fed  more 
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material  in  the  centre  of  the  feed  region  of  the 
material  to  the  spreading  member  than  near  the 
two  edges  thereof,  while  in  the  other  position  there 
is  fed  less  material  to  the  spreading  member  in  the 
centre  of  the  feed  region  than  near  the  edges 
thereof. 

In  a  further  embodiment  of  the  machine  ac- 
cording  to  the  invention,  three  discharge  apertures 
are  provided  in  a  discharge  member  that  co-op- 
erates  with  an  adjusting  member  which  includes  at 
least  three  adjusting  apertures  which,  optionally, 
can  be  caused  to  co-operate  with  the  discharge 
apertures  or  whose  co-operation  therewith  can  be 
terminated,  the  centremost  one  of  the  three  adjust- 
ing  apertures  and/or  the  outermost  ones  thereof 
having  different  feed-through  sizes  relative  to  the 
centremost  discharge  aperture  and/or  the  outer- 
most  discharge  apertures. 

In  accordance  with  a  further  embodiment  of  the 
machine  according  to  the  invention,  the  machine 
includes  a  discharge  mechanism  comprising  aper- 
tured  dish-shaped  members,  at  least  one  of  the 
apertures  in  one  dish-shaped  member  being  ad- 
justable  such  relative  to  an  other  aperture  in  an 
other  dish-shaped  member  that  the  size  of  one 
aperture  is  changed  more  than  the  size  of  the  other 
aperture.  Acting  thus,  the  feed  of  the  material  to 
the  spreading  member  can  be  easily  distributed,  so 
that  also  the  distribution  of  the  material  spread 
through  the  spread  pattern,  and  hence  over  the 
spread  width,  can  be  adjusted. 

An  easily  operable  machine  is  obtained  in  ac- 
cordance  with  a  further  embodiment  of  the  ma- 
chine  when  the  adjusting  member  comprises  at 
least  two  groups  of  at  least  three  adjusting  ap- 
ertures,  it  being  possible  to  cause  optionally  the 
one  or  the  other  group  to  co-operate  with  the 
discharge  apertures  of  the  discharge  member.  The 
adjustment  of  the  adjusting  member  can  be  facili- 
tated  further  when  the  two  groups  of  adjusting 
apertures  thereof  are  arranged  such  that  the  ap- 
ertures  of  the  one  group  are  located  at  least  partly 
between  those  of  the  other  group.  Thus,  for  the 
purpose  of  changing  the  distribution  of  the  feed  of 
material  to  the  spreading  member,  the'  adjusting 
member  need  be  moved  through  a  comparatively 
small  distance  only. 

In  accordance  with  the  invention,  a  further  dis- 
tribution  of  the  feed  of  material  to  the  spreading 
member,  and  hence  the  distribution  of  the  material 
over  the  spread  pattern  whereover  the  material  is 
spreading  during  operation,  can  be  obtained  when 
the  machine  includes  a  control  member  having  at 
least  one  control  aperture,  which  member  can  be 
caused  to  co-operate  to  a  greater  or  lesser  extent 
with  a  discharge  aperture  and/or  an  adjusting  ap- 
erture. 

In  accordance  with  a  further  embodiment  of  the 

machine  according  to  the  invention,  the  quantity  of 
material  to  be  fed  per  unit  of  time  to  the  spreading 
member  can  be  controlled  advantageously  when 
the  machine  is  provided  with  a  doser  member,  by 

5  means  of  which  the  discharge  apertures  whereth- 
rough,  during  operation,  the  material  is  fed  to  the 
spreading  member  are  closable  to  a  greater  of 
lesser  extent. 

For  a  better  understanding  of  the  invention  and 
io  to  show  how  the  same  may  be  carried  into  effect, 

reference  will  now  be  made,  by  way  of  example,  to 
the  accompanying  drawings  of  an  advantageous 
embodiment,  in  which: 

Figure  1  is  a  side  view  of  a  machine  accord- 
rs  ing  to  the  invention  coupled  to  a  tractor; 

Figure  2  is,  to  an  enlarged  scale,  a  plan  view 
of  part  of  the  machine  of  Figure  1  ,  taken  on  the  line 
ll-ll  in  Figure  3; 

Figure  3  is,  to  an  enlarged  scale,  a  vertical 
20  cross-sectional  view  of  part  of  the  machine,  taken 

on  the  line  Ill-Ill  in  Figure  2; 
Figure  4  is,  to  an  enlarged  scale,  a  plan  view 

of  several  components  located  in  the  machine  one 
below  the  other  in  a  position  wherein  they  are 

25  shifted  relative  to  each  other  in  the  horizontal  direc- 
tion; 

Figure  5  is  a  schematic  plan  view  of  part  of 
the  machine; 

Figure  6  is  a  schematic  plan  view  of  a  posi- 
30  tion  of  the  outflow  apertures  of  the  hopper; 

Figure  7  is  a  schematic  plan  view  of  a 
sector-shaped  spread  pattern  associated  with  Fig- 
ure  6; 

Figure  8  is  a  schematic  plan  view  of  a  dif- 
35  ferent  position  of  the  outflow  apertures,  and 

Figure  9  is  a  plan  view  of  a  spread  pattern 
associated  with  Figure  8. 

The  machine  according  to  the  invention  and  as 
shown  in  the  drawings  comprises  a  frame  1  pro- 

40  vided  with  coupling  members  2,  by  means  of  which 
the  machine  can  be  coupled  to  the  lifting  hitch  3  of 
a  tractor  4  or  a  suchlike  vehicle.  The  coupling 
members  2  are  arranged  on  a  trestle  6  which, 
when  the  machine  is  in  the  horizontal  position, 

45  extends  vertically  and  is  connected  to  the  front 
side  of  the  frame  1.  The  frame  1  includes  two 
carrier  beams  5  which  are  connected  at  equal 
height  and  parallel  to  each  other  to  the  upper  side 
of  the  trestle  6.  Relative  to  the  direction  of  oper- 

50  ative  travel  7  of  the  machine,  the  carrier  beams  5 
extend  from  the  trestle  6  towards  the  rear. 

The  machine  includes  a  hopper  8  to  which  is 
fitted  a  carrier  bracket  9.  Seen  in  plan  view,  the 
carrier  bracket  9  is  U-shaped  and  comprises  par- 

55  allel  parts  that  are  located  above  the  carrier  beams 
5.  The  carrier  bracket  9  bears  on  the  upper  side  of 
the  trestle  6  and  on  the  carrier  beams  5  by  means 
of  three  weighing  boxes  10  together  constituting  a 

3 
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veighing  device. 
The  machine  furthermore  includes  a  spreading 

nember  13  located  under  the  hopper  8.  The 
spreading  member  13  is  rotatable  about  a  rota- 
ional  axis  14.  The  rotational  axis  14  extends  up- 
vardiy  and,  in  the  horizontal  position  of  the  ma- 
rine,  vertically.  In  this  embodiment,  the  rotational 
ixis  1  4  preferably  coincides  with  the  vertical  centre 
ine  of  the  hopper  8.  The  spreading  member  13  is 
xmnected  to  an  axle  15  which  is  supported 
@otatably  in  a  bearing  16.  The  spreading  member 
1  3  and  the  axle  15  are  also  movable  to  some 
sxtent  in  the  upward  direction,  parallel  to  the  rota- 
:ional  axis  14,  relative  to  the  bearing  16.  The 
spreading  member  13  is  influenced  by  double  dish 
springs  17  which  are  arranged  at  the  lower  side  of 
tie  axle  15  in  a  manner  not  shown  in  further  detail, 
:he  arrangement  being  such  that  the  said  double 
jish  springs  tend  to  move  the  spreading  member 
13  downwardly  towards  the  bearing  16.  The  bear- 
ng  16  is  arranged  between  two  parallel  frame 
seams  18  which  are  connected  to  the  frame  1  by 
neans  of  supports  21  . 

Between  the  frame  beams  18  and  parallel 
thereto  there  is  accommodated  a  drive  shaft  19, 
one  end  of  which  is  supported  in  the  bearing  16. 
The  other  end  of  the  drive  shaft  19  projects  to  in 
front  of  a  component  part  interconnecting  the  front 
snds  of  the  frame  beams  18,  in  which  component 
part  it  is  supported.  At  its  front  end,  the  drive  shaft 
19  is  fitted  with  a  coupling  end  20  having  splines. 
On  the  drive  shaft  19  there  is  provided  a  friction 
wheel  22,  which  friction  wheel  22  is  movable  in  the 
longitudinal  direction  of  the  drive  shaft  19  but  is 
connected  thereto  rigid  against  rotation.  About  a 
hub  which  laterally  projects  beyond  the  friction 
wheel  22  and  is  rigidly  connected  thereto  there  is 
provided  rotatably  a  bushing  23.  The  bushing  23  is 
provided  with  two  diametrically  opposite  pins  24. 
The  pins  24  are  accommodated  in  slotted  holes  of 
a  fork  25  constituting  part  of  an  adjusting  mecha- 
nism  26  for  the  friction  wheel  22.  The  adjusting 
mechanism  26  comprises  two  parallel  arms  27 
which  are  coupled  pivotably  to  the  fork  25  as  well 
as  to  a  frame  support  28.  Together  with  the  frame 
support  28  and  the  fork  25,  the  arms  27  constitute 
a  parallelogram-shaped  adjusting  arm  for  the  fric- 
tion  wheel  22.  To  one  of  the  arms  27  there  is 
connected  an  adjusting  member  29,  in  this  embodi- 
ment  a  hydraulic  one.  One  end  of  the  adjusting 
member  29  is  coupled  pivotably  to  an  arm  27  and 
the  other  end  is  coupled  pivotably  to  the  frame  1 
(Figure  2),  the  arrangement  not  being  shown  in 
further  detail. 

The  spreading  member  13  includes  a  spreader 
plate  31  on  whose  upper  side  there  are  arranged 
thrower  blades  32,  in  this  embodiment  six.  Seen  in 
plan  view,  the  thrower  blades  32  are  of  a  curved 

shape.  Relative  to  the  normal  direction  ot  rotation 
33  of  the  spreading  member,  the  inner  ends  of  the 
thrower  blades  32  are  located  in  a  more  forward 
position  than  the  outer  ends  thereof.  As  is  apparent 

5  in  particular  from  Figure  2,  the  ends  of  the  thrower 
blades  32  are  arranged  such  that  they  are  approxi- 
mately  in  touch  with  a  radian  through  the  axis  of 
rotation  14.  The  thrower  blades  32  are  of  a 
through-shaped  cross-section  and  have  their  open 

to  sides  face  the  direction  of  rotation  33.  Near  their 
rear  sides,  the  thrower  blades  32  are  provided  with 
connecting  supports  34,  by  means  of  which  they 
are  bolted  to  the  spreader  plate  13.  Taken  in  a 
direction  parallel  to  the  spreader  plate  31  and  per- 

15  pendicular  to  the  axis  of  rotation  14,  the  upper  side 
of  each  of  the  identical  thrower  blades  32  extends 
in  accordance  with  an  oblique  inner  edge  35  and 
an  oppositely  oblique  upper  edge  36.  The  point  of 
intersection  between  the  inner  edge  35  and  the 

?o  upper  edge  36  constitutes  the  highest  point  of  a 
thrower  blade  32.  In  this  point,  the  thrower  blades 
32  have  a  height  37  which  is  more  than  twice  the 
height  38  at  the  ends  that  are  remote  from  the  axis 
of  rotation  1  4.  On  the  centre  portion  of  the  spread- 

's  er  plate  31  within  the  thrower  blades  32  there  is 
provided  a  stiffening  plate  39.  Seen  in  plan  view, 
this  stiffening  plate  39  is  circular  in  shape,  as  is 
also  the  spreader  plate  31,  and  it  has  its  outer 
circumference  located  near  the  thrower  blade  ends 

30  that  are  nearest  to  the  axis  of  rotation  14.  By 
means  of  bolts  41,  the  spreading  member  13  is 
coupled  rigidly  to  a  coupling  plate  40  which  is 
connected  rigidly  to  the  axle  15. 

The  lower  end  of  the  hopper  includes  a  dis- 
35  charge  member  45.  The  discharge  member  45  is 

dish-shaped  and  has  a  bottom  46  and  an  obliquely 
upwardly  diverging  wall  47.  The  wall  47  is  shaped 
in  accordance  with  a  conical  plane.  The  bottom  46 
is  circular  and,  in  this  embodiment,  extends  per- 

40  pendicularly  to  the  axis  of  rotation  14.  Near  the 
upper  edge  of  the  wall  47  there  are  provided  four 
slotted  apertures  48.  Through  the  slotted  apertures 
48  there  are  inserted  bolts  49,  by  means  of  which 
bolts  49  the  discharge  member  45  is  coupled  to 

45  the  further  portion  of  the  hopper  8.  The  discharge 
member  45  is  movable  relative  to  the  lower  end  of 
the  further  portion  of  the  hopper  8  about  the  axis  of 
rotation  14.  The  extent  of  movement  of  the  dis- 
charge  member  45  about  the  axis  of  rotation  14  is 

so  determined  by  the  length  of  the  slotted  apertures 
48.  In  this  embodiment,  the  discharge  member  45 
is  movable  through  approximately  30°  about  the 
axis  of  rotation  14.  Near  the  upper  edge  of  its  wall 
47,  the  discharge  member  45  is  fitted  with  an 

55  adjusting  arm  50  having  three  apertures  51  ,  52  and 
53.  In  the  aperture  52,  the  arm  50  is  coupled 
pivotably  to  an  adjusting  member  55  which,  in  this 
embodiment,  is  a  hydraulic  one.  Moreover,  the 

4 
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adjusting  member  55  is  connected  pivotably  to  a 
support  54  which  is  connected  rigidly  to  the  frame 
in  a  manner  not  shown  in  further  detail. 

To  the  lower  side  of  the  bottom  46  there  is 
bolted  by  means  of  bolts  57  a  carrier  ring  56 
(Figure  3).  The  upper  end  58  of  the  axle  15  is 
inserted  through  the  carrier  ring  56  and  through  the 
bottom  46  and  reaches  to  into  the  lower  end  of  the 
hopper  8.  To  the  upper  end  58  reaching  into  the 
hopper  8  there  is  attached  a  conveyor  disc  59, 
which  conveyor  disc  59  is  of  a  conical  shape  and 
extends  obliquely  downwardly  from  the  hub  60 
arranged  around  the  upper  end  58.  The  diameter  of 
the  disc  59  is  almost  of  the  same  size  as  that  of 
the  bottom  46.  The  circumference  of  the  conveyor 
disc  59  is  located  at  only  a  slight  distance  above 
the  bottom  46.  The  disc  59  is  of  such  a  shape  that, 
from  the  hub  60,  it  is  inclined  obliquely  downwardly 
through  an  angle  of  approximately  10°  relative  to  a 
plane  perpendicular  to  the  axis  of  rotation  14.  Pref- 
erably,  this  angle  does  not  exceed  20°  and  is  not 
less  than  5  *  . 

Between  the  bottom  46  of  the  discharge  mem- 
ber  45  and  a  turned-over  edge  at  the  lower  side  of 
the  carrier  ring  56  there  is  formed  a  groove  61 
wherein  a  plurality  of  members  are  supported 
rotatabiy  about  the  axis  of  rotation  14.  In  this  situ- 
ation,  these  members  bear  on  the  turned-over  edge 
at  the  lower  side  of  the  carrier  ring  56  and  are 
rotatable  about  the  centre  portion  thereof,  through 
which  centre  portion  the  bolts  57  extend.  Against 
the  side  which,  taken  in  a  direction  from  the  inside 
of  the  hopper  8,  is  the  outer  side  of  the  discharge 
member  45  there  is  provided  an  adjusting  member 
64.  The  adjusting  member  64  comprises  a  bottom 
portion  65  located  rotatabiy  in-  the  groove  61  and  a 
wall  portion  66  that  is  of  an  identical  shape  as  the 
wall  portion  47.  However,  the  bottom  65  and  the 
wall  portion  66  extend  only  through  an  angle  of 
approximately  145°  around  the  axis  of  rotation  14. 
In  comparison  with  the  dish-shaped  discharge 
member  45,  the  adjusting  member  64  only  con- 
stitutes  a  part  of  a  dish-shaped  member.  Against 
the  lower  side  of  the  adjusting  member  64  there  is 
provided  a  doser  member  67.  The  doser  member 
67  is  of  a  substantially  identical  shape  as  the 
adjusting  member  64  and  comprises  a  bottom  por- 
tion  68  and  a  wall  portion  69.  The  bottom  portion 
68  is  provided  rotatabiy  in  the  groove  61  under  the 
bottom  65.  Against  the  outer  side  of  the  doser 
member  67  remote  from  the  hopper  8  there  is 
arranged  a  control  member  70  comprising  a  bot- 
tom  71  and  a  wall  72.  In  a  similar  manner  as  the 
members  64  and  67,  the  control  member  70  con- 
stitutes  a  member  which  corresponds  to  a  part  of  a 
dish-shaped  member,  such  as  the  discharge  mem- 
ber  45.  By  means  of  the  upper  side  of  its  wall 
portion  72,  the  control  member  70  extends  through 

approximately  180°  around  the  axis  of  rotation  14. 
The  members  45,  64,  67  and  70  are  rotatable 
about  the  axis  of  rotation  14  relative  to  each  other 
as  well  as  collectively  so. 

5  The  discharge  member  45  includes  three  dis- 
charge  apertures  76,  77  and  78.  These  apertures 
are  provided  in  the  wall  47.  The  lower  edges  of  the 
apertures  76,  77  and  78  are  near  the  bottom  46. 
The  apertures  76  to  78  extend  through  an  angle  79 

w  around  the  axis  of  rotation  14.  In  this  embodiment, 
the  angle  79  is  approximately  120°.  Each  of  the 
three  apertures  76  to  78  extends  through  an  angle 
80  around  the  axis  of  rotation  14.  In  this  embodi- 
ment,  the  identical  angle  80  for  each  aperture  is 

75  approximately  20  '  .  The  apertures  76  to  78  are 
positioned  equidistantly  relative  to  each  other 
through  an  angle  83  of  approximately  30°  .  The  two 
outermost  apertures  77  and  78  of  the  three  are 
identical  and,  seen  in  plan  view,  extend  in  the 

20  radial  direction  through  a  height  81.  Seen  in  plan 
view,  the  central  aperture  76  of  the  three  extends 
through  a  radial  distance  82  which  exceeds  the 
distance  81.  In  this  embodiment,  the  height  82  of 
the  aperture  76  is  slightly  more  than  1.5  times  the 

25  height  81  of  the  apertures  77  and  78.  In  this 
embodiment,  the  apertures  76  to  78  are  formed 
such  that,  seen  in  plan  view,  two  facing  sides 
extend  radially  relative  to  the  axis  of  rotation  14, 
whilst  the  other  two  facing  sides  are  folded  cen- 

30  trically  therearound.  If  so  desired,  the  shape  of  the 
apertures  may  also  be  chosen  differently. 

The  adjusting  member  64  includes  six  adjust- 
ing  apertures  86  to  91  which  extend  through  an 
angle  92  of  approximately  150°  around  the  axis  of 

35  rotation  14.  Each  of  the  adjusting  apertures  86  to 
91  extends  through  an  angle  93  of  approximately 
20°  around  the  axis  of  rotation  14.  In  this  connec- 
tion,  each  of  the  apertures  86  to  91  extends  around 
the  axis  of  rotation  14  through  an  angle  93  which  is 

40  identical  to  the  angle  80  through  which  each  of  the 
apertures  76  to  78  extends.  Seen  in  plan  view  and 
measured  radially,  the  aperture  86  has  a  height  94 
which  is  identical  to  the  height  82  of  the  aperture 
76.  Taken  in  plan  view  and  parallel  to  the  axis  of 

45  rotation  14,  the  apertures  87  and  88  extend  through 
equal  heights  95.  The  height  95  is  approximately 
equal  to  one  third  of  the  height  94.  The  apertures 
87  and  88  are  located  on  either  side  of  the  aperture 
86  and  these  three  apertures  86  to  88  are  grouped 

so  around  the  axis  14  in  the  same  manner  as  the 
apertures  76  to  78.  The  apertures  89  and  90  have 
equal  heights  96,  while  the  aperture  91  has  a 
height  97  which  is  slightly  more  than  the  height  95 
of  the  apertures  87  and  88  and  slightly  less  than 

55  the  height  96  of  the  apertures  89  and  90.  The 
height  96  is  equal  to  the  height  81  of  the  apertures 
77  and  78,  while  the  height  94  is  approximately 
equal  to  1  .5  times  the  height  96.  Together  with  the 
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ipertures  89  and  90,  the  aperture  91  is  grouped 
iround  the  axis  of  rotation  14  in  the  same  manner 
is  the  apertures  76  to  78.  The  aperture  89  is 
ocated  between  the  apertures  86  and  87,  while  the 
aperture  91  is  located  between  the  apertures  86 
ind  88.  The  aperture  90  is  situated,  relative  to  the 
aperture  88,  at  the  side  which  is  remote  from  the 
aperture  91.  The  wall  66  extends  around  the  axis  of 
•otation  14  through  a  distance  which  is  only  slightly 
nore  than  the  size  of  the  angle  92,  as  is  apparent 
n  particular  from  Figure  4.  At  the  upper  side  of  its 
wall  66,  the  adjusting  member  64  comprises  an 
adjusting  arm  98  having  an  aperture  99  in  the  end 
;hereof.  The  discharge  apertures  76  to  78  and  the 
adjusting  apertures  86  to  90  are  provided  with 
Drojecting  pointed  portions  100  at  their  leading 
sides  relative  to  the  direction  of  rotation  33. 

In  its  wall  portion  69,  the  doser  member  67  has 
:hree  doser  apertures  101,  102  and  103  which  are 
grouped  around  the  axis  of  rotation  14  in  the  same 
-nanner  as  the  apertures  76  to  78  in  the  discharge 
member  45.  Each  of  the  apertures  101  to  103 
sxtends  around  the  axis  of  rotation  14  through  an 
angle  which  is  identical  to  the  angle  80.  The  ap- 
srtures  101  to  103  are  interspaced  around  the  axis 
Df  rotation  14  through  an  angle  that  is  equal  to  the 
angle  83  between  the  apertures  76  to  78.  At  the 
upper  side  of  its  wall  69,  the  doser  member  67  is 
provided  with  an  adjusting  arm  104  having  two 
apertures  105  and  106. 

The  control  member  70  is  provided  with  three 
control  apertures  109,  110  and  111  which  are 
grouped  around  the  axis  of  rotation  14  in  the  same 
manner  as  the  apertures  76  to  78  in  the  discharge 
member  45.  The  apertures  109  to  111  extend 
through  an  angle  79  of  approximately  120°  around 
the  axis  of  rotation  14.  The  control  aperture  109 
extends  around  the  axis  of  rotation  14  through  an 
angle  112  which  exceeds  the  angle  80  and,  in  this 
embodiment,  is  approximately  25  °  .  Consequently, 
the  angle  112  is  5°  wider  than  the  angle  80 
through  which  the  discharge  aperture  76  extends 
around  the  axis  of  rotation  14.  The  apertures  110 
and  111  extend  around  the  axis  of  rotation  14 
through  angles  which  are  equal  to  the  angle  80 
and,  therefore,  are  denoted  by  this  reference  nu- 
meral.  The  angles  between  the  apertures  109,  110 
and  109,  111,  respectively,  are  identical.  In  this 
connection,  relative  to  the  aperture  109,  the  ap- 
ertures  110  and  111  are  rotated  around  the  axis  of 
rotation  14  through  angles  113  of  approximately 
27.5°  .  Alternatively,  the  size  of  the  angle  112  and 
hence  that  of  the  angles  113  can  be  chosen  dif- 
ferently,  the  angle  79  remaining  the  same.  Near  a 
terminal  edge  at  the  upper  side  of  its  wall  72,  the 
control  member  70  is  provided  with  an  adjusting 
arm  114  having  an  aperture  115  in  the  end  thereof. 
As  regards  size,  the  members  64  and  67  are 

substantially  identical.  The  control  member  /u  ex- 
tends  around  the  axis  of  rotation  14  through  a 
slightly  wider  angle  than  the  members  64  and  67, 
the  arrangement  being  such  as  is  apparent  in  par- 

5  ticular  from  Figure  4. 
The  members  45,  64,  67  and  70  are  inter- 

coupled  by  adjusting  members,  as  is  shown  in 
particular  in  Figure  2.  By  means  of  an  adjusting 
member  118,  the  adjusting  arm  50  of  the  discharge 

ro  member  45  is  coupled  to  the  adjusting  arm  98  of 
the  adjusting  member  64.  In  this  embodiment,  the 
adjusting  member  118  is  constituted  by  a  Bowden 
cable  construction,  the  end  of  the  adjusting  mem- 
ber  being  connected  pivotably  near  the  flexible 

is  portion  119  of  this  Bowden  cable  construction  to 
the  adjusting  arm  50  of  the  discharge  member  45 
via  the  aperture  53.  The  adjusting  arm  50  of  the 
discharge  member  45  is  coupled  to  the  adjusting 
arm  104  of  the  doser  member  67  by  means  of  an 

20  adjusting  member  120.  In  this  embodiment,  the 
adjusting  member  120  is  a  hydraulic  one  having  a 
double-acting  cylinder.  The  adjusting  member  120 
is  coupled  pivotably  to  the  adjusting  arm  50  in  the 
aperture  51.  The  other  end  of  the  adjusting  mem- 

25  ber  120  is  coupled  pivotably  to  the  adjusting  arm 
104  in  the  aperture  105  thereof.  By  means  of  an 
adjusting  member  121,  the  doser  member  67  is 
coupled  to  the  control  member  70.  The  adjusting 
member  121  is  arranged  between  the  arm  104  of 

30  the  doser  member  67  and  the  adjusting  arm  114  of 
the  control  member  70.  In  this  embodiment,  the 
adjusting  member  121  is  a  hydraulic  one  having  a 
double-acting  cylinder.  The  adjusting  member  121 
is  coupled  pivotably  to  the  adjusting  arm  104  in  the 

35  aperture  106  thereof  and  to  the  adjusting  arm  114 
in  the  aperture  115  thereof. 

To  the  hopper  8  there  is  connected  a  bracket 
125  by  means  of  one  or  more  supports  124.  The 
bracket  125  is  positioned  centrically  around  the 

40  axis  of  rotation  14  and  extends  through  an  angle 
126  of  more  than  180°  therearound.  In  this  em- 
bodiment,  the  angle  126  is  equal  to  approximately 
200°  (Figure  5).  On  the  bracket  125  there  are 
mounted  five  measuring  members  constituted  by 

45  sensors  127  to  1131,  of  which  sensors  the  sensors 
127  and  131  are  located  near  the  ends  of  the 
bracket  125.  The  sensor  129  is  located  in  the 
midway  point  of  the  bracket,  while  the  two  other 
sensors  128  and  130  are  positioned  approximately 

so  halfway  between  the  sensors  129,  127  and  129, 
131,  respectively.  The  sensors  127  to  131  are 
coupled  to  a  display  device  133  via  a  cable  132. 
The  bracket  125  is  arranged  at  such  a  distance 
from  the  axis  of  rotation  14  that,  seen  in  plan  view 

55  and  parallel  to  the  axis  of  rotation  14,  it  is  located 
just  outside  the  periphery  of  the  spreading  member 
13.  The  sensors  127  to  131  may  be  of  any  desired 
type  suitable  for  measuring  the  passage  of  the 
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material  spread.  For  example,  the  passage  of  ma- 
terial  can  be  measured  by  elements  of  the  sensors 
which  are  responsive  to  sound  waves  or  light 
waves.  Alternatively,  the  elements  may  also  be 
elements  which  perform  measurements  on  contact 
with  material  spread.  By  means  of  sound  or  via 
circuits,  the  elements,  when  contacted  by  material 
spread,  can  convey  their  measuring  result  to  fur- 
ther  portions  of  the  sensors.  In  this  embodiment, 
the  sensors  127  to  131  have  elements  which  ex- 
tend  downwardly  from  the  bracket  125.  These  ele- 
ments  extend  at  least  such  that  they  reach  to 
below  the  plane  wherein  the  material  is  spread  by 
the  spreading  member  13  during  operation.  For 
that  reason,  the  sensors  will  preferably  reach  to 
below  a  plane  which  includes  the  upper  side  of  the 
spreader  plate  31  of  the  spreading  member  13. 

Near  its  circumference,  the  spreading  member 
13  is  provided  with  an  indication  member  136 
which  co-operates  with  a  sensor  135  which  is  in  a 
fixed  position  relative  to  the  frame  of  the  imple- 
ment.  Via  a  cable  137,  the  sensor  135  is  connected 
to  the  display  device  133. 

Via  cables  138,  the  weighing  boxes  10  are  also 
connected  to  the  display  device  133.  By  means  of 
a  line  system  139,  the  display  device  133  is  con- 
nected  to  the  hydraulic  adjusting  members  55,  120 
and  121.  The  control  member  159  of  the  Bowden 
cable  constuction  119  of  the  adjusting  member  118 
is  also  connected  to  the  display  device  133.  The 
line  system  139  furthermore  includes  a  line  con- 
nected  to  the  adjusting  member  29  of  the  adjusting 
mechanism  26.  The  connections  of  the  lines  139  to 
the  hydraulic  double-acting  adjusting  members  is 
not  shown  in  further  detail. 

At  its  upper  side,  the  hopper  8  is  provided  with 
a  support  143  to  which  is  connected  a  pointer  141 
by  means  of  a  horizontal  pivot  pin  142  extending 
transversely  to  the  direction  of  operative  travel  7. 
The  pointer  141,  which  is  suspended  freely  from 
the  pivot  pin  142,  reaches  by  means  of  its  lower 
end  to  near  a  strip-shaped  member  144  which  is 
provided  with  a  scale  145. 

In  this  embodiment,  the  spreading  member  13 
has  a  diameter  146  of  approximately  100  cms. 
Preferably,  the  diameter  146  is  not  less  than  70 
cms  and  not  more  than  150  cms. 

During  operation,  the  machine  is  moved  rela- 
tive  to  the  surface  area  to  be  spread,  while  the 
spreading  member  is  caused  to  rotate  about  the 
axis  of  rotation  14.  The  machine  according  to  the 
invention  is  in  particular  intended  for  spreading 
granular  and/or  pulverulent  material,  such  as  fertil- 
izer,  over  the  field.  The  material  to  be  spread  is 
supplied  from  the  hopper  8  to  the  spreading  mem- 
ber  13  and  spread  over  a  wide  strip  during  the 
movement  of  the  machine  in  the  direction  7  over 
the  surface  area  to  be  spread.  Prior  to  usage,  the 

machine  is  coupled  to  the  lifting  hitch  3  of  a  tractor 
4  or  a  suchlike  vehicle  with  the  aid  of  the  coupling 
members  2.  The  drive  shaft  19  is  coupled  via  its 
leading  end  20  to  the  power  take-off  shaft  148  of 

5  the  tractor  by  means  of  an  intermediate  shaft  147. 
The  hopper  8  is  filled  with  the  material  to  be 
spread.  The  members  45,  64,  67  and  70  together 
constituting  a  discharge  mechanism  73  are  ad- 
justed  such  that  the  material  can  flow  from  the 

w  hopper  8  through  a  plurality  of  apertures  in  each  of 
the  members  and  be  fed  to  the  spreading  member. 
During  travel  in  the  direction  7,  the  spreading 
member  13  is  caused  to  rotate  about  the  axis  of 
rotation  14  in  the  direction  indicated  by  the  arrow 

75  33.  Then,  the  material  is  spread  by  the  spreading 
member  over  a  sector-shaped  spread  pattern  ar- 
ound  the  axis  of  rotation.  During  normal  operation, 
this  sector-shaped  spread  pattern  is  usually  di- 
rected  rearwardly  relative  to  the  direction  of  oper- 

20  ative  travel  7,  i.e.  the  spread  pattern  is  located 
such  that  the  material  is  spread  to  both  sides  of  the 
implement,  the  arrangement  being  such  that  the 
material  is  spread  equally  far  to  either  side  of  a 
centre  plane  149  which  includes  the  axis  of  rotation 

25  14  and  is  located  parallel  to  the  direction  of  oper- 
ative  travel  7.  In  dependence  on  the  type  of  ma- 
terial  used,  the  size  of  the  spread  pattern  around 
the  axis  of  rotation  14  is  determined  mainly  by  the 
manner  of  feeding  of  the  material  to  the  spreading 

30  member,  the  shape  of  the  spreading  member  and 
its  speed  of  rotation.  The  machine  according  to  the 
invention  is  of  such  a  design  that  the  spread  sector 
over  which  the  material  is  spread  constitutes  a 
spread  pattern  150  whose  boundary  lines  151  and 

35  1  52  are  located  at  least  substantially  perpendicu- 
larly  to  the  centre  plane  149,  the  arrangement 
being  such  as  has  been  shown  in  Figure  5.  Then, 
the  material  will  leave  the  circumference  of  the 
spreading  member  13  through  an  angle  153  of 

40  approximately  180°  around  the  axis  of  rotation  14, 
i.e.  within  the  spread  points  154  and  155.  In  these 
points  154  and  155.  the  boundary  lines  151  and 
152  of  the  spread  pattern  150  are  contiguous.  The 
boundary  lines  151  and  152  then  constitute  a  start- 

45  ing  spread  line  and  a  final  one,  along  which  the 
material  is  spread  by  the  spreading  member  13  in 
the  various  directions  within  the  sector  153. 

Apart  from  the  type  of  material  used,  the  dis- 
tance  through  which  the  material  is  spread  by  the 

so  spreading  member  13  mainly  depends  on  the  rota- 
tional  speed  thereof.  In  order  to  be  able  to  control 
the  distance  through  which  the  material  is  spread 
by  the  spreading  member  and  hence  the  spread 
width,  it  is  possible  to  control  the  rotational  speed 

55  of  the  spreading  member.  To  that  end,  the  spread- 
ing  member  13  is  driven  via  the  friction  wheel  22 
which  bears  with  pressure  against  its  bottom  side. 
In  order  to  prevent  slippage  and  to  provide  a  prop- 
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er  contact  between  the  friction  wheel  and  its  bot- 
tom  side,  the  spreading  member  13  slightly  springs 
relative  to  the  bearing  16  by  means  of  double  dish 
springs  17.  The  double  dish  springs  17  are  of  such 
a  design  that  they  will  retain  the  bottom  side  of  the 
spreading  member  13  with  some  pressure  against 
the  circumference  of  the  friction  wheel.  The  friction 
wheel  22  can  be  moved  along  the  drive  shaft  19 
towards  the  axis  of  rotation  14  and  away  therefrom, 
respectively,  by  means  of  the  adjusting  mechanism 
26.  By  positioning  the  frictionai  wheel  closer  to  the 
axis  of  rotation  14,  the  rotational  speed  of  the 
spreading  member  13  can  be  increased.  Inversely, 
the  rotational  speed  of  the  spreading  member  13 
can  be  decreased.  In  this  embodiment,  at  a  drive 
rate  of  the  power  take-off  shaft  of  the  tractor  and 
hence  of  the  drive  shaft  19  of  approximately  540 
revs/min,  the  rotational  speed  of  the  spreading 
member  13  can  be  controlled  within  the  limits  of 
approximately  300  to  600  revs/min.  The  material 
can  then  be  spread  over  an  effective  spread  width 
of  up  to  36  metres.  In  this  embodiment,  the 
spreading  member  13  is  of  such  a  design  that  the 
material  can  be  spread  over  an  actual  width  of 
approximately  48  metres,  i.e.  24  metres  on  either 
side  of  the  centre  plane  1  49.  The  movement  of  the 
friction  wheel  22  along  the  drive  shaft  19  can  be 
effected  advantageously  by  means  of  the  adjusting 
member  29  via  the  adjusting  arms  27  constituting  a 
parallelogram  construction.  Thus,  the  spread  width 
can  be  controlled  within  the  maximum  spread  width 
of  approximately  48  metres.  Preferably,  the  rota- 
tional  speed  being  set  at  a  minimum,  the  spread 
width  can  be  reduced  to  approximately  10  metres. 
Owing  to  the  relatively  large  diameter  146  of  the 
spreading  member,  the  material  can  be  spread 
over  a  large  distance  from  the  spreading  member 
with  a  relatively  low  rotational  speed  of  the  spread- 
ing  member.  Hereby  the  material  delivered  from 
the  outlet  openings  can  be  picked  up  smoothly  by 
the  spreading  member  and  be  moved  smoothly  to 
the  outer  ends  of  the  blades  32  to  be  spread  over 
the  surface.  The  relatively  large  diameter  146  is  of 
advantage  for  a  wished  regular  distribution  of  the 
material  over  the  sector  150  in  correspondence 
with  the  setting  of  the  respective  openings  in  the 
members  45,  64,  67  and  70. 

Preferably,  the  material  is  spread  in  such  a 
manner  that  in  the  centre  of  the  spread  width  there 
is  spread  more  material  per  surface  unit  than  in  a 
direction  towards  the  ends  thereof.  The  distribution 
of  the  material  over  the  spread  width  can  be  influ- 
enced  by  the  manner  of  material  supply  to  the 
spreading  member.  In  order  to  be  able  to  control 
the  material  distribution  over  the  spread  width, 
there  is  arranged  the  adjusting  member  64  which  is 
provided  with  the  various  apertures  86  to  91  . 

A  spread  through  the  wide  spread  pattern  1  50, 

which  is  located  such  that  the  material  is  spread 
equally  far  to  either  side  of  the  plane  149  as  is 
shown  in  Figures  5  to  9,  is  obtained  when  the 
discharge  apertures  are  positioned  at  least  sub- 

5  stantially  in  front  of  the  plane  157  which  includes 
the  axis  of  rotation  14  and  extends  transversely  to 
the  direction  of  operative  travel  7.  In  addition,  the 
discharge  apertures  are  located  advantageously  at 
the  side  of  the  centre  plane  149  where  the  spread- 

w  ing  member  portion  is  located  that  substantially 
moves  forwardly  with  the  direction  of  rotation  33 
relative  to  the  direction  of  operative  travel  7.  In  this 
embodiment,  the  discharge  apertures  77  and  78  of 
the  discharge  member  45  are  positioned  such  that 

75  the  planes  149  and  157,  respectively,  extend  at 
least  substantially  therethrough.  The  direction  of 
rotation  being  33,  the  discharge  aperture  76  is  then 
located  in  front  of  the  plane  157  and,  taken  in  the 
direction  of  operative  travel  7,  to  the  left  of  the 

20  plane  149. 
In  case  the  direction  of  rotation  of  the  spread- 

ing  member  13  should  be  chosen  opposite  to  the 
direction  of  rotation  33  and  the  curvature  and  posi- 
tion  of  the  thrower  blades  32  be  matched  thereto, 

25  then  the  discharge  apertures  76  to  78  would  be  in 
a  position  rotated  through  approximately  90°  in  the 
direction  33.  Seen  in  Figure  4,  this  would  then 
mean  that  the  aperture  77  would  be  located  near 
the  plane  157  and  the  aperture  78  near  the  plane 

30  149,  the  position  of  the  aperture  78  being,  relative 
to  the  direction  of  operative  travel,  in  front  thereof 
and  that  of  the  aperture  77  to  the  right  thereof. 

In  order  to  obtain  a  spread  over  the  wide 
spread  pattern  150  within  the  boundary  lines  151 

35  and  152  located  perpendicularly  to  the  centre  plane 
149,  the  discharge  apertures  76  to  78  are  arranged 
such  that  they  are  distributed  through  approximate- 
ly  90°  or  more  around  the  axis  of  rotation  14.  The 
discharge  apertures  are  positioned  eccentrically 

40  relative  to  the  axis  of  rotation  14.  In  this  embodi- 
ment,  the  angle  79  is  120°  .  In  order  to  obtain  such 
a  distribution  of  the  material  over  the  spread  width 
156  that  there  is  spread  more  material  in  the  centre 
than  near  the  ends  thereof,  in  particular  when  the 

45  spreading  member  13  is  in  a  horizontal  position  or 
in  a  position  wherein  it  is  parallel  to  the  surface  to 
be  spread,  respectively,  a  greater  quantity  of  ma- 
terial  is  fed  in  the  centre  of  the  feed  region  to  the 
spreading  member  13  per  unit  of  time  than  near 

so  the  ends  thereof.  The  feed  region  of  the  material  to 
the  spreading  member  13  is  determined  by  the 
angle  79  through  which  the  supply  thereto  is  effec- 
ted.  In  this  embodiment  wherein  the  apertures  76 
to  78  are  positioned  above  the  spreading  member 

55  13,  the  feed  region  approximately  coincides  with 
the  angle  79.  This  in  particular  because  the  dis- 
charge  apertures  76  to  78  are  comparatively  close- 
ly  contiguous  to  the  spreading  member.  In  order  to 
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be  able  to  obtain  the  said  distribution  around  the 
spreading  member,  the  height  82  of  the  discharge 
aperture  76  is  considerably  greater  than  the  height 
81  of  the  discharge  apertures  77  and  78.  In  order 
to  be  able  to  obtain  the  said  distribution  of  the 
material  through  the  spread  width,  the  spreading 
member  being  in  a  position  parallel  to  the  surface 
to  be  spread  and  the  material  being  spread  over  an 
approximately  semi-circular  spread  pattern  (Figure 
7),  the  adjusting  apertures  86,  87  and  88  are  caus- 
ed  to  co-operate  with  the  respective  discharge  ap- 
ertures  76  to  78.  Since  the  apertures  87  and  88 
have  a  height  95  which  is  less  than  the  height  81, 
the  passageway  of  the  apertures  77  and  78  is 
partly  blocked  by  the  wall  66.  The  height  94  of  the 
aperture  86  is  equal  to  the  height  82  of  the  ap- 
erture  76.  Therefore,  the  distribution  of  the  feed  of 
the  material  to  the  spreading  member  13  is  mainly 
determined  by  the  surface  areas  of  the  respective 
apertures  86  to  88. 

The  size  of  passage  of  the  apertures  86  to  88 
can  be  varied  further  in  order  to  control  the  quan- 
tity  of  material  fed  per  unit  of  time  from  the  hopper 
8  to  the  spreading  member  13.  For  this  purpose 
there  is  provided  the  doser  member  67  which  is 
arranged  such  that  the  apertures  101  to  103  can  be 
caused  to  co-operate  to  a  greater  or  lesser  extent 
with  the  apertures  76  to  78  and  with  the  adjusting 
apertures  86  to  88  co-operating  therewith,  respec- 
tively.  By  rotating  the  doser  member  67  relative  to 
the  discharge  member  45  and  the  adjusting  mem- 
ber  64,  the  apertures  101  to  103  can  coincide  to  a 
greater  or  lesser  extent  with  the  apertures  86  to  88, 
so  that  thereby  the  actual  passage  size  of  the 
apertures  to  which  material  is  fed  to  the  spreading 
member  can  be  controlled.  Thus,  the  quantity  of 
material  flowing  per  unit  of  time  from  the  hopper  8 
to  the  spreading  member  13  is  controllable. 

Usually,  the  control  member  70  is  adjusted 
such  relative  to  the  members  45,  64  and  67  that 
the  apertures  109  to  111  are  located  entirely  under 
the  apertures  76  to  78  and  the  co-operating  ap- 
ertures  of  the  members  64  and  67.  The  distribution 
of  the  material  over  the  feed  region  on  the  spread- 
ing  member  can  be  set  to  some  further  extent  by 
the  control  member  70,  as  the  width  80  of  the 
apertures  110  and  111  is  identical  to  that  of  the 
apertures  77  and  78  in  the  discharge  member  45 
and  of  the  co-operating  apertures  in  the  members 
65  and  67  and  as  the  width  1  1  2  of  the  aperture  1  09 
exceeds  that  of  the  aperture  76  and  of  the  co- 
operating  apertures  in  the  members  65  and  67.  By 
rotating  the  control  member  70,  the  control  ap- 
ertures  110  and  111  can  be  moved  partly  to  a 
position  beside  the  discharge  apertures  77  and  78, 
so  that  they  are  partly  closed  without  the  wider 
control  aperture  112  partly  closing  the  discharge 
aperture  76.  Thus  it  is  possible  to  feed  less  ma- 

terial  per  unit  of  time  to  the  ends  of  the  feed  region 
of  the  material  than  in  the  centre  thereof.  In  other 
words,  a  greater  quantity  of  material  can  be  spread 
per  unit  of  time  in  the  centre  of  the  spread  width 

5  than  near  the  boundary  lines  151  and  152. 
The  adjustment  of  the  various  members  of  the 

machine  can  be  effected  with  the  aid  of  the  rel- 
evant  adjusting  members  from  the  control  mem- 
bers  mounted  near  the  driver's  seat  of  the  tractor 

w  or  of  a  different  type  of  vehicle  to  which  the  ma- 
chine  is  coupled. 

The  machine  according  to  the  invention  can 
also  be  used  when  it  is  constructed  as  a  self- 
propelled  vehicle. 

75  In  the  embodiment  wherein  the  machine  can 
be  coupled  to  a  tractor  or  a  suchlike  vehicle,  the 
various  members  are  operable  by  means  of  control 
members  arranged  at  a  display  member.  The  dis- 
play  member  133  and  hence  the  controi  members 

20  are  coupled  to  the  relevant  adjusting  members  via 
flexible  connections.  Thus,  the  display  member  and 
the  associated  control  members  belong  to  the  ma- 
chine  according  to  the  invention,  but  they  may  be 
mounted  at  a  greater  or  lesser  distance  from  the 

25  frame  thereof,  e.g.  in  the  cab  of  a  tractor  to  which 
the  machine  is  coupled. 

The  adjustment  of  the  adjusting  member  29  for 
controlling  the  rotational  speed  of  the  spreading 
member  is  possible  via  the  control  member  169 

30  arranged  at  the  display  device  133. 
The  adjustment  of  the  control  member  70  rela- 

tive  to  the  members  45,  64  and  67  is  possible  via 
the  adjusting  member  121.  By  means  of  lines,  this 
adjusting  member  121  is  coupled  to  the  control 

35  member  159  arranged  at  the  display  device  133. 
The  adjustment  is  possible  because  the  adjusting 
member  121  is  connected  to  the  arm  104  of  the 
doser  member  67,  which  arm  104  is  maintained  in 
a  predetermined  position  relative  to  the  arm  50  of 

40  the  discharge  member  45. 
The  doser  member  67  can  be  adjusted  for  the 

purpose  of  quantity  control  relative  to  the  discharge 
member  45  by  means  of  the  adjusting  member 
120.  This  adjusting  member  120  is  coupled  to  the 

45  control  member  161  arranged  at  the  display  mem- 
ber  133.  The  control  member  161  is  coupled  by 
means  of  flexible  lines  to  the  cylinder  of  the 
double-acting  hydraulic  adjusting  member  120.  By 
means  of  the  adjusting  member  121,  the  doser 

so  member  67  is  coupled  to  the  control  member  70. 
By  adjusting  the  doser  member  67,  the  control 
member  is  adjusted  simultaneously  in  the  same 
manner,  so  that  the  quantity  control  relative  to  the 
discharge  apertures  76  to  78  in  the  discharge 

55  member  45  and  relative  to  the  adjusting  apertures 
86  to  91  in  the  adjusting  member  64  cooperating 
therewith  can  be  effected  simultaneously  with  the 
adjustment  of  the  doser  member  67.  For  the  pur- 
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Dose  of  quantity  control,  the  control  member  70 
hus  remains  in  a  fixed  position  relative  to  the 
joser  member  67.  For  a  control  of  the  distribution 
)ver  the  working  width  via  the  control  member  70, 
tie  control  member  70  is  adjusted  essentially  rela- 
ive  to  the  doser  member  67.  During  operation,  the 
distribution  of  the  material  over  the  spread  pattern 
150,  and  hence  over  the  spread  width  156  over 
which  the  material  is  spread,  can  be  measured  by 
tie  sensors  128,  129  and  130,  the  spread  pattern 
150  being  located  as  is  shown  in  Figure  5  and  the 
Dounding  spread  lines  151  and  152  perpendicularly 
:o  the  plane  149.  The  sensors  127  and  131  are 
:hen  outside  the  spread  pattern  150.  During 
spreading  of  the  material,  the  sensors  128  to  130 
will  be  hit  by  the  grains  of  material  spread  by  the 
spreading  member.  The  sensors  are  designed  such 
that  the  number  of  grains  hitting  these  sensors 
furnish  an  indication  as  to  the  quantity  of  material 
spread  by  the  spreading  member  per  unit  of  time 
in  the  region  of  the  sensors.  This  indication  can  be 
conveyed  to  the  display  device  133  via  the  cable 
system  132.  The  quantity  of  material  hitting  the 
various  sensors  128  to  130  per  unit  of  time  pro- 
vides  an  indication  as  to  the  distribution  of  the 
material  over  the  spread  pattern  150.  The  indica- 
tion  of  this  distribution  can  be  conveyed,  e.g.  as 
electric  pulses,  to  the  display  device  133  via  the 
cable  system  132.  The  display  device  133  com- 
prises,  for  example,  an  electronic  calculator  and 
switching  unit  processing  these  data  and  visibly 
displaying  the  distribution  over  the  spread  pattern 
in  the  window  162,  e.g.  by  the  stepped  graphic 
representation  as  shown  in  the  spread  window  162 
in  Figure  5.  When  the  distribution  over  the  spread 
pattern  or  over  the  spread  width,  respectively,  is 
not  the  desired  one,  this  distribution  can  be  ad- 
justed  with  the  aid  of  the  control  member  70.  For 
this  purpose,  the  control  member  70  can  be  ad- 
justed  via  the  control  member  159  and  the  adjust- 
ing  member  121  relative  to  the  doser  member  67 
and  hence  relative  to  the  discharge  member  45 
and  the  adjusting  member  64.  If  so  desired,  the 
configuration  and/or  construction  of  the  control  ap- 
ertures  109  to  111  can  also  be  chosen  differently  in 
order  to  be  able  to  influence  the  distribution  over 
the  spread  pattern  in  a  different  manner  than  is 
shown  in  this  embodiment. 

During  operation,  the  spread  width  can  be 
checked  by  measuring  the  rotational  speed  of  the 
spreading  member,  which  speed  determines  the 
spread  width,  by  means  of  the  sensor  135  from  the 
indication  member  136.  The  indication  of  this  sen- 
sor  can  be  conveyed  to  the  display  device  and  via 
the  switching  unit  be  displayed  visibly  in  a  window 
163.  The  indication  of  the  spread  width  can  be 
calibrated  in  advance  for  different  types  of  material 
with  respect  to  the  various  rotational  speeds  to  be 

selected  for  the  spreading  memoer.  r-or  example, 
the  size  of  the  grains  to  be  spread  may  influence 
the  distance  through  which  they  are  spread  by  the 
spreading  member  at  a  given  number  of  revolu- 

5  tions  thereof.  This  calibration  may  be  inputted  by 
means  of  keys  (not  further  shown)  in  the  display 
member  133.  Using  these  keyed-in  values  and  the 
data  received  from  the  sensor  135,  the  spread 
width  can  be  displayed  visibly  in  the  window  163 

ro  via  the  electronic  calculating  mechanism  of  the 
display  member  133. 

The  weighing  boxes  10  indicate  the  weight  of 
the  hopper.  These  weighing  boxes  can  indicate  the 
quantity  of  material  discharged  from  the  hopper  8 

is  per  unit  of  time.  This  furnishes  an  indication  at  to 
the  quantity  of  material  fed  to  the  spreading  mem- 
ber  13  per  unit  of  time.  The  indication  supplied  by 
the  weighing  boxes  10,  the  width  through  which  the 
material  is  spread  and  the  rate  of  travel  of  the 

30  spreader  together  furnish  an  indication  as  to  the 
quantity  of  material  spread  per  unit  of  time  over  a 
given  unit  of  surface.  The  various  data  supplied  by 
the  weighing  boxes  10  as  well  as  those  supplied  by 
the  sensor  135  as  to  the  spread  width  and  the  rate 

25  of  travel  can  be  conveyed  to  the  calculating  unit  of 
the  display  device  133  and  be  processed  such 
thereby  that  an  indication  is  displayed  visibly  in  the 
window  164  about  e.g.  the  number  of  kilogrammes 
spread  per  hectare.  For  the  purpose  of  obtaining 

30  an  indication  as  to  the  rate  of  travel,  the  display 
device  is  coupled  via  a  cable  167  to  a  speedom- 
eter  sensor  165  near  the  wheel  166  of  the  tractor  4. 
The  sensors  127  to  131  and  the  display  device  133 
form  together  a  measuring  device. 

35  The  sensors  128  to  130  can  be  constructed 
such  that  the  number  of  grains  hitting  same  per 
unit  of  time  also  furnish  an  indication  as  to  the 
quantity  of  material  spread  per  unit  of  time  via 
these  sensors.  Then,  the  indication  produced  by 

40  these  sensors  can  be  compared  via  the  calculating 
unit  in  the  display  device  133  with  the  indication 
supplied  by  the  weighing  boxes  10.  Thus  a  dual 
measurement  is  obtained  for  the  quantity  of  ma- 
terial  spread  per  unit  of  time  and  per  unit  of  sur- 

45  face  area.  The  display  device  may  be  adjusted 
such  that,  when  the  data  supplied  via  the  weighing 
boxes  10  and  those  supplied  by  the  sensors  128  to 
130  are  not  in  agreement,  the  display  in  the  win- 
dow  164,  e.g.  relating  to  the  number  of  kilogram- 

50  mes  spread  per  hectare,  starts  flashing  and  there- 
by  provides  an  indication  that  the  measurements 
via  the  two  separate  sources  constituted  by  the 
weighing  boxes  10  and  the  sensors  128  to  130  are 
not  in  agreement. 

55  When  the  material  is  spread  correctly  over  the 
width  extending  equally  far  to  either  side  of  the 
centre  plane  149,  the  sensors  127  and  131  are 
located  outside  the  spread  pattern  150.  For  exam- 
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pie.  due  to  the  structure  of  the  type  of  material 
spread  it  may  happen  that  the  spread  pattern  is  not 
in  the  correct  position.  When,  for  example,  the 
spread  pattern  has  rotated  too  far  around  the  axis 
of  rotation  14  relative  to  the  desired  position  as 
shown  in  Figure  5,  the  material  can  hit  either  of  the 
sensors  127  and  131.  This  indication  may  be  dis- 
played  in  either  of  the  two  flash  lights  173  and  174, 
respectively,  of  the  display  device.  The  direction  of 
spread  is  partly  determined  by  the  position  of  the 
discharge  apertures  76  to  78  in  the  discharge 
member  45  and  of  the  apertures  in  the  members 
64,  67  and  70  cooperating  therewith.  The  discharge 
apertures  76  to  78  and  the  co-operating  apertures 
in  the  further  members  (Figure  4)  can  be  adjusted 
collectively  relative  to  the  frame  and  to  the  hopper 
around  the  axis  of  rotation  14  by  means  of  the 
adjusting  member  55.  The  adjusting  member  55 
can  be  operated  via  a  control  member  169  ar- 
ranged  at  the  display  device.  When,  during  opera- 
tion,  neither  of  the  sensors  127  and  131  is  hit  by 
the  material  spread  by  the  spreading  member,  the 
position  of  the  spread  pattern  and  hence  of  the 
spread  width  on  either  side  of  the  centre  plane  149 
is  set  m  the  desired  manner.  When  neither  of  the 
flash  lights  173  and  174  is  working,  the  spread 
pattern  is  positioned  within  the  sensors  127  and 
128,  i.e.  substantially  in  the  desired  location. 

The  spread  width  can  be  adjusted  by  the  driver 
by  means  of  the  control  member  169  which  is 
coupled  to  the  adjusting  member  29  via  a  line  of 
the  line  system  139.  The  adjustment  of  the  adjust- 
ing  member  29  can  effect  a  rotation  of  the  arms  27 
relative  to  the  support  28,  so  that  the  friction  disc 
22  can  be  shifted  along  the  shaft  19,  thereby 
influencing  the  rotational  speed  of  the  spreading 
member.  In  Figure  7  there  are  shown  by  means  of 
dash-dot  lines  some  spread  patterns  which  can  be 
obtained  at  lower  numbers  of  revolution  of  the 
spreading  member,  thereby  yielding  smaller 
spread  widths. 

The  distribution  of  the  material  over  the  spread 
pattern  150,  and  hence  over  the  spread  width,  is 
influenced  to  advantage  when  the  distribution  of  the 
material  over  the  feed  region  to  the  spreading 
member  is  maintained  in  the  appropriate  manner 
during  its  movement  over  the  spreading  member  to 
the  circumference  thereof  through  the  sector  153. 
The  material  supplied  to  the  spreading  member 
through  discharge  aperture  76  will  fan  out 
thereover  to  some  extent,  as  will  also  the  material 
supplied  thereto  through  the  discharge  apertures 
77  and  78.  In  this  situation,  a  greater  quantity  of 
material  will  flow,  from  the  periphery  of  the  spread- 
ing  member,  to  the  centre  of  the  sector  153  than 
towards  the  edges  thereof,  the  said  quantity  gradu- 
ally  decreasing  towards  the  edges.  In  order  to  keep 
the  distribution  of  the  material  through  the  spread 

sector  153  in  agreement  with  the  relevant  chosen 
size  of  passage  of  the  discharge  apertures  76  to 
78,  it  is  advantageous  for  the  thrower  blades  32  to 
have  edges  35  which,  during  operation,  move  along 

5  a  conical  plane  located  parallel  to  and  near  the 
conical  plane  wherein  the  wall  sections  of  the 
members  45.  64,  67  and  70  of  the  discharge 
mechanism  73  are  located.  In  Figure  3  is  illustrated 
that  the  edges  35  of  the  thrower  blades  32  are 

10  located  parallel  to  and  close  to  the  wall  47  of  the 
discharge  member  45  and  to  the  walls  66,  69  and 
72.  Since  the  edges  35  are  positioned  close  to 
these  wails,  they  can  very  rapidly  collect  the  ma- 
terial  flowing  from  the  apertures  76  to  78  and  the 

?5  apertures  co-  operating  therewith.  This  will  keep 
the  distribution  of  the  material  over  the  spreading 
member  through  the  sector  153,  and  hence  over 
the  spread  pattern  150.  in  an  appropriate  relation  to 
the  chosen  size  of  passage  of  the  apertures  76  to 

20  78  and  the  apertures  co-operating  therewith,  in 
particular  in  relation  to  the  size  of  passage  deter- 
mined  by  the  adjusting  apertures  of  the  adjusting 
member  64,  which  apertures  cooperate  with  the 
apertures  76  to  78. 

25  In  the  situation  wherein  the  spreading  member 
is  located  parallel  to  the  surface  area  to  be  spread 
and  the  material  is  spread  through  a  semi-circular 
spread  pattern  (Figure  7),  the  apertures  86,  87  and 
88  of  the  adjusting  member  64,  which  apertures 

30  constitute  a  series  or  group,  are  in  co-operation 
with  the  apertures  76  to  78  of  the  discharge  mem- 
ber  45. 

The  flow  of  the  material  from  the  hopper 
through  the  discharge  apertures  76  to  78  and  the 

35  co-operating  apertures  in  the  members  64,  67  and 
70  is  stimulated  advantageously  by  the  conveyor 
disc  59.  Being  connected  to  the  axle  15.  the  con- 
veyor  disc  59  will  rotate  in  the  direction  33  at  the 
same  speed  as  the  spreading  member  13  during 

40  operation  of  the  machine.  In  this  manner  the  disc 
59  will  influence  the  flow  of  the  material  in  depen- 
dence  on  the  rotational  speed  of  the  spreading 
member.  Due  to  the  position  of  the  discharge  ap- 
ertures  in  the  wall  sections  which  are  parallel  to  a 

45  conical  plane  which  diverges  upwardly  or  in  a 
direction  away  from  the  spreading  member  13,  the 
material  can  flow  advantageously  from  the  hopper 
to  the  spreading  member  13  in  a  rapid  and  smooth 
process.  This  flow  is  also  influenced  by  the  conical 

50  structure  of  the  conveyor  disc  59.  The  conveyor 
disc  59  is  shaped  parallel  to  a  conical  plane  which 
is  counter  to  the  direction  wherein  diverges  the 
conical  plane  containing  the  wall  47  and  hence  the 
discharge  apertures  76  to  78.  An  advantageous 

55  position  of  the  wall  47  is  obtained  when  it  is  at  an 
angle  of  more  than  30°  and  of  less  than  60°  with 
the  axis  of  rotation  14.  Preferably,  as  in  the  em- 
bodiment  shown,  this  angle  is  approximately  45°  . 

11 
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The  slightly  projecting,  pointed  portions  luu  in 
ne  discharge  apertures  76  to  78  and  in  the  adjust- 
ig  apertures  86  to  90  can  influence  advantageous- 
Mhe  flow  of  the  material  through  the  discharge 
pertures  76  to  78  and  the  apertures  co-operating 
nerewith,  in  particular  when  the  said  apertures  are 
losed  to  a  greater  or  lesser  extent  by  the  doser 
lember  67. 

Although,  when  the  spreading  member  in  a 
losition  parallel  to  the  surface  area  to  be  spread, 
he  material  can  be  spread  advantageously  in  ac- 
:ordance  with  a  semi-circular  spread  pattern  as 
ihown  in  Figure  7,  it  may  be  desirable  in  certain 
:ases  for  the  spreading  member  to  assume  a  eff- 
erent  position  relative  to  the  surface  area  to  be 
ipread.  For  example,  it  may  be  desirable  to  spread 
he  material  less  far  to  the  rear,  taken  in  the  direc- 
ion  of  operative  travel  7  and  the  width  being  the 
;ame  as  shown  in  Figure  7.  This  may  be  of  impor- 
ance  when  the  machine  drives  up  or  down  a  slope. 
\lso,  this  may  be  of  importance  for  a  uniform 
spread  of  the  material  over  the  head  ends  of  the 
ields  to  be  spread.  For  example,  it  is  then  possible 
or  the  material  to  be  spread  in  accordance  with  a 
spread  pattern  as  shown  in  Figure  9.  In  depen- 
dence  on  certain  conditions,  the  distribution  of  the 
naterial  over  the  spread  width  will  then  also  be 
desired  to  be  effected  in  a  predetermined  manner, 
n  accordance  with  the  inventive  idea,  this  distribu- 
ion  is  also  controllable.  The  embodiment  shown  is 
igain  based  on  the  wish  of  spreading  a  greater 
quantity  of  material  in  the  centre  of  the  width 
spread  than  towards  the  edges  thereof,  the  said 
quantity  decreasing  gradually  towards  the  edges. 
The  spreading  in  accordance  with  the  spread  pat- 
tern  of  Figure  9  can  be  achieved  by  setting  the 
spreading  member  at  an  obliquely  downward  and 
-earward  slope  relative  to  the  surface  to  be  spread. 
As  a  result,  the  material  which  is  thrown  to  the  rear 
with  a  component  parallel  to  the  centre  plane  149 
will  be  spread  at  a  more  oblique  downward  angle 
than  in  the  case  of  the  spread  pattern  of  Figure  7. 
Thus,  the  material  thrown  in  that  direction  will  hit 
the  soil  at  a  shorter  distance  from  the  axis  of 
rotation  14.  Thus,  the  material  can  reach  the  soil 
over  a  spread  pattern  171  as  is  shown  in  Figure  9. 
This  spread  pattern  171  results  in  a  better  distribu- 
tion  of  the  material  on,  for  example,  the  head  ends 
of  the  field.  If  one  wants  to  spread  the  material 
through  a  spread  pattern  171,  the  distribution  over 
the  spread  sector  153  along  the  periphery  of  the 
spreading  member  within  the  spread  lines  151  and 
152  will  have  to  be  chosen  differently.  This  in 
particular  so,  because  the  material  leaving  the 
spreading  member  through  the  centre  of  the 
spread  sector  153  will  be  spread  over  a  smaller 
width  to  either  side  of  the  centre  plane  149.  This 
different  distribution  over  the  circumference  of  the 

spreading  memDer  tnrougn  me  seciur  ioo  i*etn  ub 
obtained  by  a  different  distrubution  of  the  feed  of 
the  material  fed  to  the  spreading  member  from  the 
hopper  through  the  angle  79.  This  is  controllable 

i  by  the  machine  in  accordance  with  the  invention 
via  the  adjusting  member  64.  When  spreading  the 
material  in  accordance  with  the  semi-elliptical 
spread  pattern  of  Figure  9,  less  material  will  have 
to  be  fed  in  the  centre  of  the  region  where  material 

o  is  fed  to  the  spreading  member  and  more  material 
near  the  edges  thereof.  This  is  in  contradistinction 
to  the  case  wherein  the  material  is  spread  in  accor- 
dance  with  the  semi-circular  spread  pattern  of  Fig- 
ure  7.  In  order  to  achieve  this,  the  adjusting  mem- 

5  ber  64  is  adjusted  relative  to  the  discharge  mem- 
ber  45  in  such  a  manner  that  the  apertures  91  ,  89 
and  90  co-operate  with  the  apertures  76  to  78. 
Thus,  the  free  passage  height  of  the  aperture  76  is 
determined  by  the  height  97  of  the  aperture  91. 

o  The  height  96  of  the  apertures  89  and  99  then 
determines  the  size  of  passage  of  the  apertures  77 
and  78.  In  this  embodiment,  the  heights  96  and  81 
are  equal  to  each  other.  As  the  height  97  is  less 
than  the  height  96  of  the  apertures  89  and  90, 

!5  there  will  be  fed  less  material  in  the  centre  of  the 
feed  region  over  the  sector  79  over  which  material 
is  fed  to  the  spreading  member  than  at  the  ends 
thereof.  Thus,  in  a  corresponding  manner  less  ma- 
terial  will  be  spread  in  the  centre  of  the  sector  1  53 

)o  at  the  circumference  of  the  spreading  member  than 
via  the  portions  thereof  that  are  located  on  either 
sides  of  the  centre.  In  this  situation,  the  sensors 
128  and  130  will  measure  more  material  per  unit  of 
time  than  the  sensor  129.  This  indication  from  the 

js  sensors  128  to  130  can  be  conveyed  via  the  cable 
system  132  to  the,  e.g.  electronic,  calculating  unit 
of  the  display  device  133  which  produces  a  visible 
display  in  the  window  162.  The  calculating  unit  will 
then  be  set  in  such  a  manner  that  it  can  graphically 

to  display  in  the  window  162  the  relation  between  the 
distribution  through  the  circumferential  angle  153  of 
the  spreading  member  and  that  over  the  spread 
width  156.  Alternatively,  this  display  may  be  cho- 
sen  differently,  e.g.  as  a  numerical  display.  In  this 

45  window  162  there  will  then  be  given  a  graphic 
representation  which  should  correspond  to  the  de- 
sired  distribution  of  spread  through  the  spread  pat- 
tern  171.  Although  less  material  will  be  thrown  by 
the  spreading  member  in  the  centre  of  the'  sector 

so  153,  the  distribution  of  the  material  over  the  spread 
pattern  171  will  possibly  be  such  that  a  distribution 
of  the  material  over  the  spread  width  1  56  on  either 
side  of  the  centre  plane  149  is  obtained  which 
gradually  decreases  from  the  centre  of  the  spread 

55  width  towards  the  edges  thereof.  Thus,  the  material 
is  distributed  in  the  desired  manner  over  the  width 
through  which  the  material  is  spread  by  the 
spreading  member  during  travel  of  the  machine  in 
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the  direction  indicated  by  the  arrow  7.  An  adjust- 
ment  of  the  adjusting  member  64  relative  to  the 
discharge  member  45  such  that  the  apertures  91. 
89  and  90  co-operate  with  the  respective  apertures 
76  to  78  is  possible  via  the  adjusting  member  118. 
Operation  of  the  adjusting  member  118  is  possible 
via  the  control  member  172  arranged  at  the  display 
device  133.  Thus,  the  adjustment  of  the  adjusting 
member  64  relative  to  the  discharge  member  45 
can  also  be  effected  from  a  distance  by  the  driver 
of  the  tractor  or  another  vehicle  to  which  the  ma- 
chine  is  coupled. 

The  desired  position  of  the  spreading  member 
relative  to  the  horizontal  plane,  and  hence  relative 
to  the  surface  to  be  spread,  can  easily  be  set  via 
the  pointer  141  amd  the  scale  145.  For  example, 
the  scale  145  can  show  in  degrees  the  rearwardly 
inclining  position  of  the  machine.  The  rearwardly 
inclining  position  can  be  set  via  the  top  rod  178  of 
the  three-point  lifting  hitch  3  of  the  tractor.  Alter- 
natively,  it  is  possible  to  provide  the  spreading 
member  13  capably  of  tilting  in  the  frame  1  in 
order  to  achieve  the  desired  rearwardly  inclining 
position. 

The  apertures  shown  in  the  embodiment  in  the 
various  members  45,  64,  67  and  70  are  located 
next  to  each  other  in  accordance  with  a  curve  that 
is  curved  concentrically  around  the  axis  of  rotation 
14.  If  so  desired,  the  position  of  the  apertures  may 
also  be  chosen  differently,  e.g.  in  a  row  extending 
in  a  straight  line.  In  the  embodiment  shown,  the 
apertures  86  to  88  in  the  adjusting  member  64 
constitute  one  group  of  apertures  and  the  apertures 
89  to  91  a  second  group.  These  groups  are  inter- 
mingled  such  that  at  least  one  aperture  of  the  one 
group  is  located  between  two  apertures  of  the  other 
group.  The  two  or,  optionally,  more  groups  of  ap- 
ertures  may  also  be  arranged  next  to  each  other  in 
their  totality.  This  may  be  necessary  if  there  is  no 
sufficient  space  to  position  the  apertures  in  the 
intermingled  manner,  e.g.  when  the  width  of  one  or 
more  apertures  and/or  the  spacing  between  the 
apertures  is  chosen  differently  in  order  to  obtain  a 
desired  spread  pattern.  For  example,  for  given  pur- 
poses  there  can  be  preferred  a  spread  mode 
wherein  it  is  desired  for  the  spread  pattern  150  or 
171  and  the  angle  153  through  which  the  material 
is  spread  via  the  spreading  member  to  be  much 
smaller  than  in  the  embodiment  shown.  Then,  the 
apertures  76  to  78  and  apertures  co-operating 
therewith  will  be  provided  through  a  smaller  angle 
79  or  distributed  differently  around  the  axis  of 
rotation  14.  When  the  material  is  spread  through  a 
spread  pattern  of  a  different  size,  the  position  of 
the  five  sensors  127  to  131,  or  of  a  different 
number  of  sensors  chosen,  will  be  adapted  to  the 
different  size.  The  position  of  the  apertures,  such 
as  of  the  apertures  76  to  78  and  apertures  co- 

operating  therewith  around  the  axis  of  rotation  14, 
can  then  also  be  chosen  differently  relative  to  the 
planes  149  and  157. 

Although  in  the  embodiment  shown  the  dis- 
5  tribution  of  the  material  over  the  feed  region  to  the 

spreading  member  is  adjustable  by  causing  either 
the  one  group  of  apertures  86  to  88  or  the  other 
group  of  apertures  89  to  91  to  co-operate  with  the 
discharge  apertures  76  to  78,  it  is  alternatively 

w  possible  to  make  this  distribution  adjustable  by  e.g. 
providing  an  adjustable  slide  near  each  of  the  two 
or  more  discharge  apertures,  by  means  of  which 
the  discharge  apertures  can  optionally  be  closed  to 
a  greater  or  lesser  extent.  Then,  these  adjustable 

75  slides  will  be  adjustable  independently  of  each 
other.  In  the  case  of  three  discharge  apertures,  but 
there  may  be  more  if  so  desired,  the  central  ap- 
erture  can  be  closed  to  a  greater  or  lesser  extent 
than  the  outermost  ones,  so  that  there  are  set 

20  actual  feed-through  apertures  wherethrough  a 
greater  or  lesser  quantity  of  material  will  be  fed  to 
the  spreading  member  in  the  centre  of  the  fed 
region  of  material  than  near  the  edges  thereof. 

Figure  5  shows  a  display  device  133  having  a 
25  plurality  of  control  members  by  means  of  which  the 

various  setting  members  can  be  operated  man- 
ually.  This  manual  control  can  be  effected  in  re- 
sponse  to  the  indications  displayed  in  the  windows 
164,  163  and  162  of  the  display  device  133  to 

30  achieve  a  desired  setting. 
Alternatively,  the  display  device  133  may  be  of 

such  a  construction  that  the  desired  settings  are 
inputted  into  the  display  device  and  this  display 
device  then  automatically  performs  the  desired  ad- 

35  justment  in  case  the  material  is  not  spread  in  the 
desired  manner.  Figure  1  shows  a  display  device 
175  by  means  of  which  the  settings  of  the  various 
setting  members  can  be  performed  automatically 
once  the  desired  setting  has  been  inputted  via  a 

40  keyboard  166  in  the  calculating  and  setting  mecha- 
nism  of  the  display  device  175.  By  means  of  the 
setting  mechanism,  the  various  setting  members 
can  then  be  adjusted  automatically  when  the  sen- 
sors  convey  to  the  display  device  175  data  which 

45  are  not  in  agreement  with  the  desired  spread  dis- 
tribution.  The  display  device  175  includes  a  control 
member  177  by  means  of  which  the  adjusting 
member  64  can  be  operated  manually  to  cause  the 
group  of  apertures  86  to  88  or  the  group  of  ap- 

50  ertures  89  to  91  to  co-operate  with  the  discharge 
apertures  76  to  78  in  order  to  obtain  either  the 
semi-circular  spread  pattern  of  Figure  7  or  the 
semi-elliptical  spread  pattern  of  Figure  9.  In  addi- 
tion,  the  display  device  175  has  a  number  of  win- 

55  dows  wherein  indications  are  given  as  to  the  quan- 
tity  of  material  spread  per  hectare,  as  to  the  spread 
width  and  as  to  the  distribution  thereof,  the  win- 
dows  being  identical  to  those  of  the  display  device 

13 



>5 EP  0  303  325  A2 >J6 

133.  Therefore,  the  corresponding  display  windows 
ire  denoted  by  the  same  reference  numerals  as  in 
he  display  device  133.  The  display  windows  in  the 
display  device  175  receive  their  indications  in  the 
same  way  as  in  the  previous  embodiment.  For  that 
eason,  this  is  not  described  in  further  detail.  The 
display  windows  in  the  display  device  175  give  a 
/isible  indication  as  to  how  the  spreading  operation 
proceeds  during  operation. 

The  shape  of  the  spread  pattern  171  can  be 
nfluenced  to  some  extent  by  adjusting  the  spread- 
ng  member  13  to  a  greater  or  lesser  oblique 
position.  The  manner  in  which  the  spreading  mem- 
Der  13  is  adjusted  relative  to  the  horizontal  spread 
surface  is  indicated  by  the  pointer  141  relative  to 
tie  scale  145  on  the  strip  144. 

The  invention  is  not  limited  to  the  features 
described  in  the  foregoing  but  also  relates  to  all  the 
details  shown  in  the  accompanying  drawings  and 
/vhat  is  obvious  therefrom. 

Claims 

1.  A  machine  for  spreading  material,  in  particu- 
lar  granular  and/or  pulverulent  material  such  as 
fertilizer,  which  machine  comprises  a  frame  (1),  a 
hopper  (8)  and  at  least  one  spreading  member  (13) 
which  is  drivable  during  operation,  characterized  in 
that  the  machine  includes  a  measuring  device  (127 
to  131)  by  means  of  which  the  distribution  of  the 
material  through  the  spread  pattern  (150)  over 
which  it  is  spread  by  the  spreading  member  can 
be  measured,  the  results  of  the  measurement  be- 
ing  displayable  on  a  display  device. 

2.  A  machine  as  claimed  in  claim  1  ,  character- 
ized  in  that  the  measuring  device  (127  to  131) 
provides  measuring  members  including  elements 
which  are  arranged  and  constructed  such  that  they 
are  influenced  by  material  spread  and  are  caused 
to  move  and/or  furnish  measurable  and  conveyable 
indications  via  audio  members  and/or  circuits. 

3.  A  machine  as  claimed  in  any  one  of  the 
preceding  claims,  characterized  in  that  near  the 
spreading  member  periphery  there  are  arranged 
measuring  members  (127,  131),  the  arrangement  of 
which  being  such  that  the  said  measuring  mem- 
bers  furnish  an  indication  as  to  the  direction  of 
spread  wherein  the  material  is  spread  by  the 
spreading  member  (13). 

4.  A  machine  as  claimed  in  any  one  of  the 
preceding  claims,  characterized  in  that  the  indica- 
tion  (162)  in  the  display  device  (133)  is  a  graphical 
one. 

5.  A  machine  as  claimed  in  any  one  of  the 
preceding  claims,  characterized  in  that  the  spread- 
ing  member  (13)  is  coupled  to  an  adjusting  mecha- 
nism  (29)  for  optionally  setting  one  of  at  least  two 

different  speeds  of  the  spreading  member,  and  mat 
there  is  provided  a  measuring  member  (135,  136) 
for  measuring  the  number  of  revolutions  of  the 
spreading  member,  the  measuring  results  of  which 

5  measuring  member  being  conveyed  to  the  display 
device,  and  that  a  calculating  unit  of  the  display 
device  produces  thereof  together  with  other  mea- 
suring  data  as  a  result  a  visible  display  (164)  as  to 
the  quantity  of  material  spread  per  unit  of  surface 

w  e.g.  in  kilogrammes  per  hectare. 
6.  A  machine  as  claimed  in  any  one  of  the 

preceding  claims,  characterized  in  that  the  hopper 
(8)  is  suspended  via  a  weighing  device  (10)  from 
the  frame  (1)  of  the  implement,  the  arrangement 

75  being  such  that,  during  operation,  the  change  in 
weight  of  the  hopper  containing  the  material  to  be 
spread  can  be  measured,  which  measuring  result  is 
conveyed  to  a  display  device  (164)  for  obtaining  an 
indication  as  to  the  quantity  of  material  spread  per 

20  unit  of  time  and/or  per  unit  of  surface. 
7.  A  machine  as  claimed  in  any  one  of  the 

preceding  claims,  characterized  in  that  control 
members  (160,  161,  169,  172)  are  arranged  near 
the  display  device  (133)  for  operating  the  various 

25  adjusting  members,  and/or  that  the  display  device 
includes  a  switching  mechanism  for  automatically 
operating  the  various  adjusting  members  (29,  55, 
120,  121)  in  dependence  on  the  desired  spread 
and  on  the  values  supplied  by  the  measuring  mem- 

30  bers,  the  display  device  (133)  including  a  plurality 
of  keys  (176)  for  setting  the  desired  values  for 
spreading  the  material  to  be  spread,  which  values 
may  relate  to  the  distribution  of  the  material  over 
the  spread  pattern  through  which  the  material  is 

35  spread  and/or  to  the  direction  of  spread  wherein 
the  material  is  spread  by  the  spreading  member 
and/or  to  the  width  through  which  the  material  is 
spread  during  operation  and/or  to  the  quantity  of 
material  to  be  spread  per  unit  of  surface. 

40  8.  A  machine  as  claimed  in  any  one  of  the 
preceding  claims,  characterized  in  that  the  distribu- 
tion  of  the  feed  of  material  to  the  spreading  mem- 
ber  (13)  is  adjustable  to  at  least  two  different  posi- 
tions,  so  that  in  the  one  position  there  is  fed  more 

45  material  in  the  centre  of  the  feed  region  of  the 
material  to  the  spreading  member  than  near  the 
two  edges  thereof,  and  in  the  other  position  there  is 
fed  less  material  to  the  spreading  member  in  the 
centre  of  the  feed  region  than  near  the  edges 

so  thereof. 
9.  A  machine  as  claimed  in  claim  8,  character- 

ized  in  that  the  material  is  fed  to  the  spreading 
member  (13)  through  at  least  three  discharge  ap- 
ertures  (76  to  78),  the  size  of  passage  of  the 

55  central  aperture  (76)  and/or  of  the  two  outermost 
apertures  (77,  78)  being  optionally  adjustable  to 
one  of  at  least  two  different  values. 

14 
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10.  A  machine  as  claimed  in  claim  9,  char- 
acterized  in  that  the  three  discharge  apertures  (76 
to  78)  are  provided  in  a  discharge  member  (45) 
that  co-operates  with  an  adjusting  member  (64) 
which  includes  at  least  three  adjusting  apertures 
(86  to  91)  which,  optionally,  can  be  caused  to  co- 
operate  with  the  discharge  apertures  or  whose  co- 
operation  therewith  can  be  terminated,  the  cen- 
tremost  one  of  the  three  adjusting  apertures  and.  or 
the  outermost  ones  thereof  having  different  feed- 
through  sizes  relative  to  the  centremost  discharge 
aperture  and/or  the  outermost  discharge  apertures. 

11.  A  machine  as  claimed  in  claim  10,  char- 
acterized  in  that  the  adjusting  member  (64)  com- 
prises  at  least  two  groups  (86  to  88  and  89  to  91) 
of  at  least  three  adjusting  apertures,  and  that  it  is 
possible  to  cause  optionally  the  one  or  the  other 
group  to  co-operate  with  the  discharge  apertures 
(76  to  78)  of  the  discharge  member  (45),  the  cen- 
tremost  one  (86)  of  the  three  adjusting  apertures  of 
the  one  group  being  larger  than  the  centremost 
one  (91)  of  the  other  group  and  or  the  outermost 
adjusting  apertures  (89,  90)  of  the  one  group  being 
larger  than  the  outermost  adjusting  apertures  (87, 
88)  of  the  other  group. 

12.  A  machine  as  claimed  in  claim  10  or  11, 
characterized  in  that  the  adjusting  member  (64)  is 
adjustable  relative  to  the  discharge  member  (45) 
by  means  of  an  adjusting  member  (118,  119)  to 
optionally  one  of  at  least  two  positions,  the  adjust- 
ing  member  being  arranged  between  an  adjusting 
arm  (50)  of  the  discharge  member  and  an  adjusting 
arm  (98)  of  the  adjusting  member. 

13.  A  machine  as  claimed  in  any  one  of  the 
preceding  claims,  characterized  in  that  the  spread- 
ing  member  (13)  is  ^adjustable  and  optionally 
positionable  in  one  of  at  least  two  different  posi- 
tions  enclosing  different  angles  with  the  surface  to 
be  spread. 

14.  A  machine  as  claimed  in  any  one  of  claims 
8  to  13,  characterized  in  that  the  machine  includes 
a  control  member  (70)  having  at  least  one  control 
aperture  (109  to  111)  which  can  be  caused  to  co- 
operate  to  a  greater  or  lesser  extent  with  a  dis- 
charge  aperture  (76  to  78)  and/or  an  adjusting 
aperture  (86  to  91  ). 

15.  A  machine  as  claimed  in  any  one  of  claims 
8  to  14,  characterized  in  that  the  machine  includes 
a  doser  member  (67)  by  means  of  which  the  dis- 
charge  apertures  (76  to  78)  wherethrough  the  ma- 
terial  is  fed  to  the  spreading  member  (13),  during 
operation  of  the  machine,  are  closable  to  a  greater 
or  lesser  extent  in  order  to  control  the  quantity  of 
material  to  be  fed  to  the  spreading  member  per 
unit  of  time.  16.  A  machine  as  claimed  in  any  one 
of  claims  8  to  15,  characterized  in  that  the  dis- 
charge  member  (45)  and/or  the  adjusting  member 
(64)  and/or  the  control  member  (70)  and/or  the 

doser  member  (67)  are  adjustable  relative  to  one 
another  and/or  are  are  together  rotatable  around 
the  rotational  axis  (14)  of  the  spreading  member 
(13)  and  are  provided  relative  to  the  frame  and/or 

5  the  hopper  and,  optionally,  together  can  be  ad- 
justed  to  one  of  at  least  two  different  positions. 

17.  A  machine  as  claimed  in  any  one  of  the 
preceding  claims,  characterized  in  that  the  dis- 
charge  apertures  (76  to  78)  are  provided  in  a  wall 

io  portion  (47)  located  above  the  spreading  member 
(13)  ,  which  wall  portion  encloses  an  acute  angle 
with  a  plane  perpendicular  to  the  rotational  axis 
(14)  of  the  spreading  member. 
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